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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S132by oxidative stress (H2O2) or TNF-a promotes chondrocyte maturation
and increases MMP-13, alkaline phosphatase and Col X expression.
Inhibitors of ASK1 or p38 abolish the induction of these markers. We
propose that the ASK1/p38/JNK MAP kinase cascade is an important
regulator of chondrocyte differentiation and is increased during oste-
oarthritis. Taken together, our results show that chondrocyte matura-
tion and death could be controlled by regulating the ASK1 MAPK
signaling pathway. Further, inhibitors of this pathway would be useful
for the prevention of chondrocyte maturation, for instance, in the
treatment of osteoarthritis.
Conclusions: In conclusion, the MAP Kinase pathway has been
implicated as a major player in chondrogenesis. Ask1 is a MAP kinase,
kinase, kinase that activates both JNK and p38. To clarify the speciﬁc
conditions under which each would be activated by Ask1 we looked at
known activators of Ask1 and used immunoﬂuorescence and western
analysis to monitor the resultant effects on Ask1, JNK and p38. The
activation of Ask1 seems to be consistent in both differentiated and
undifferentiated N1511 chondrocytes. However, the resultant activa-
tion of JNK and p38 is differentiation and stimuli dependent. Inhibition
of ASK1 appears to slow articular cartilage degeneration in mice.Figure 1. PTEN expressions of hip normal, hip OA and knee OA.Ă
Figure 2. Col2a1 and AGC expressions after treated with t-BHP Normal chondrocytes.Ă
Figure 3. PTEN, Col2a1 and AGC expressions after treated with t-BHP and transfection
of PTEN siRNA Normal chondrocytes.240
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Purpose: Phosphatase and tensin homologue deleted on chromosome
10 (PTEN) was identiﬁed as an important tumor suppressor gene. The
function of PTEN is one of negative regulator of phosphoinositol-3-
kinase (PI3K) signaling. PI3K pathway is critical for cell survival,
differentiation and matrix synthesis. Othteoarthritis (OA) is one of the
most common diseases in elderly people. Oxidative stress is considered
to be one of critical factors for OA onset and progression. It is known
that the expressions of PTEN are increased in OA chondrocytes, but the
function is not clear. Therefore, we investigated the function of PTEN in
human chondrocytes under oxidative stress.
Methods: OA cartilage samples were obtained from the patients
undergoing total knee arthroplasty. Normal cartilage samples were
obtained from patients of femoral neck fractures who underwent
femoral head replacement surgeries to compare with OA chondrocytes.
The expressions of PTEN between normal and OA chondrocytes were
analyzed by real-time PCR. Then, normal chondrocytes were trans-
fected with PTEN siRNA(200mM). After transfection of PTEN siRNA,
chondrocytes were treated with insulin-like growth factor 1 (IGF-
1)(50nM) and/or tert-butyl hydroperoxide (t-BHP)(200nM) which
caused oxidative stress. Then, the expressions of PTEN, typeII collagen
(Col2al), aggrecan (AGC) were analyzed by real-time PCR and the
phosphorylations of Akt and ERK1/2 were analyzed by western
blotting.
Results: The expressions of PTEN were remarkably increased in knee
OA chondrocytes than in normal and hip OA chondrocytes (Figure1).
The expressions of Col2al and AGC were decreased after treated with t-
BHP (Figure2). The expressions of Col2a1 and AGC were increased after
transfection of PTEN siRNA evenwhen the oxidative stress was induced
by t-BHP (Figure3). The phosphorylation of Akt and ERK1/2 were
increased after transfection of PTEN siRNA (Figure4). The expressions of
PTEN were remarkably increased in knee OA chondrocytes than in
normal and hip OA chondrocytes (Figure1). The expressions of Col2al
and AGC were decreased after treated with t-BHP (Figure2). The
expressions of Col2a1 and AGC were increased after transfection of
PTEN siRNA even when the oxidative stress was induced by t-BHP
(Figure3). The phosphorylation of Akt and ERK1/2 were increased after
transfection of PTEN siRNA (Figure4).
Conclusions: PTEN is one of the most important tumor suppressor
genes like p53. We have reported that p53 was increased by shear
stress, but PTEN was not increased (data not shown). The function of
PTEN depends on its abundant expression. However, p53 acts emer-
gently when DNA is damaged. The role of PTEN in human chondrocytes
might be different from p53. In this study, we investigated the rela-
tionship between PTEN, COL2 and AGC expressions in human chon-
drocytes in response to oxidative stress. Expressions of COL2 and AGC
were decreased by t-BHP, but increased when PTEN was inhibited by
siRNA transfection. It is known that PI3K/Akt pathway is critical for cellsurvival, differentiation and matrix synthesis. PTEN inhibits PI3K/Akt
strongly. Therefore, the inhibition of PTEN expression increased typeII
collagen and agggrecan expression in response to oxidative stress. PTEN
expressions in OA chondrocytes were much more increased than in
normal chondrocytes, so it might be possible to increase matrix
synthesis in OA chondrocytes by inhibition of PTEN even when oxida-
tive stress is loaded.
In conclusion, we investigated the PTEN's role in human chondrocytes
andwe found that the expressions of COL2 and AGC under the oxidative
stress were regulated by PTEN.
